Mutagenesis identifies amino-terminal residues of nerve growth factor necessary for Trk receptor binding and biological activity.
Limited proteolysis and site-directed mutagenesis of human nerve growth factor (hNGF) was utilized to determine the role of the NH2 terminus in p140TrkA (TrkA) receptor function. Purified (6-118)hNGF, representing deletion of the first 5 NH2-terminal residues, is 9-fold less potent than (1-118)hNGF in displacing 125I-hNGF from TrkA. The deletion of a further 4 residues to form (10-118)hNGF is nearly 300-fold less potent. (6-118)hNGF is only 2-4-fold less potent than (1-118)hNGF in eliciting TrkA autophosphorylation and PC12 cell neurite outgrowth, suggesting that the first 5 residues of the NH2 terminus are necessary for full TrkA binding activity but may be less critical for potent receptor activation and intracellular signaling. In contrast, purified mutant H4D results in a nearly 1000-fold loss in TrkA binding at 4 degrees C relative to (1-118)hNGF, at least 10-fold less potency of TrkA autophosphorylation, and 30-fold loss of potency in PC12 cell differentiation. NH2-terminal hBDNF/hNGF and hNT3/hNGF chimeric mutants further affected these activities suggesting that the NH2-terminal sequence specificity of hNGF contributes to structural interactions necessary for TrkA receptor binding and ligand-induced signaling. The potency of binding of all hNGF variants to the low affinity NGF receptor p75 was largely unaffected indicating distinct structural contributions of the NH2-terminal region of hNGF to the binding to TrkA versus p75.